Purification and properties of Halobacterium halobium "cytochrome aa3" which lacks CuA and CuB.
An a-type cytochrome was purified from Halobacterium halobium. The cytochrome showed an absorption spectrum similar to that of cytochrome aa3; it showed absorption peaks at 420 and 598 nm in the resting state, peaks at 441 and 602 nm in the reduced form, and its CO compound showed peaks at 430 and 600 nm. The cytochrome molecule was composed of only one kind of polypeptide with the molecular weight of 40,000. The cytochrome contained two heme a molecules in the molecule but no copper. The cytochrome did not show cytochrome c oxidase activity. Midpoint redox potential at pH 8.0 of the cytochrome was determined to be +0.31 V. The amino acid composition of the cytochrome resembled that of subunit I of mitochondrial cytochrome aa3. While two molecules of heme a were reduced with sodium dithionite, only one of two heme a molecules was reduced with ascorbate plus TMPD. The heme a reduced with ascorbate plus TMPD did not react with molecular oxygen or carbon monoxide, while one of two heme a molecules reduced with sodium dithionite was oxidized by molecular oxygen and combined with carbon monoxide.